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mmm 

. -JR* (L i x S) n (0<x^2, nttH^tfc) 

M y N (MttTi. V, Cr, Mn, Fe, Co. Ni, fcitfC u £>&53¥ 

o 

[ff*£4] f&fB&ISIHfc&tf, SiO, SnO. Sn0 2 , SrSnOg 

[0 0 0 1] 
[0 0 0 2] 

3f-«£&ft*c:i:#T?£&. #»c, iESIcn;^ hMV^VJ** Mmizfcmtt 
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-#T% fcSCffilfrmffiOteTfcillVCfcy* 2-2. 5 V0mi£T*%%m~%& 
[0 0 0 3] 

IEffi*mi:bTfci:, ^y^i/^D^A (LiNio 2 ) „ xv*frvyify 

MV^-^JU (L iMn £ 0 4 ) „ V 2 0 5 , Cr^ MnO^ TiS 2 , Mo S £ 

&z®m&&m0mit®is&Tfiifrntfyit&mifim?>tixis*). r*ie>«s« 

ftTV*<5. 

[0 0 0 4] 

K:*yiz/tl/-#£&£#oTIEfiBlloiU MHI:g3tW«> l J, £ 
[0 0 0 5] 
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V%£ 0 m^*)\<¥-&mtfffl'&-VgZ>%ffittmtLX. #B#fF3l4,833,048-i§- 

tc^ti^^;b^>r K#H£3ftrv*5. S^m^cte, m + -"s 

fc:frbTav^cjig£-u 

M + -"S-R-S-S-R-S-S-R-S~-M + 

^j^-KM&o %?-*y (m + ) mu-fh&mMhMWiV^fr-y j K 

o 

x*;i/=?-^ttl 5 OWh/k gJ£Lhh&3©T% 

SfcV^ofcfcf*%>fffr*U #©#fF3l5,523, 179#Tii^3*\,TV^ 0 Z1©«M 
tt, &MU^?A;fM§£m^Tf£lfrmjBE#2 VT?&*K 100~8 0 0Wh/k 

[0 0 0 6] 

flt©"5r|gtt^]g^oTV^ (T. Sotomura and N. Oyaina, Proc. 194th ECS meet 
ing(1998, Boston)) „ Z(D&Xl$> ^««*ft£to©i**EEtti:¥ft«H0fc 
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£IBg3:%*.TV*<5. 

[0 0 0 7] 

*/i/#fci:v*ofclR|gtf&ofc. 

*fcE©M*feff4i:LTfci:, Si, Sn, A l^©££*tfH>S i O. 
SnO, Sn0 2> S r S n Og, L i 2 S n 0 3 fcif©£«BMfc4i^f*#ft&*i,T 
US. £*l £©#**»» i^S*T-&£7b\ ^©©U^AJSASlC^fLTU^ 

Li 3 N) *5J:<WSfe$*lT#fc. ^MftU^Att, 

$*KKLTtt, #<&V.W.Sachsze,et al., Z. Anorg. Chem.(1949) p278(J£^ 
^T.Asai.et al., Mat. Res. Bull, vol.16 (1984) pl377lC#g£ tlT 

L i 3 F e N 2 (M,Nishijima,et al., J. Solid State Chem. .vol . 113, (1994) p205 
(J^^§IM2) ) , L i 3 N{CMn ^^AOtfeL i ? MnN 4 (M. Nishijiaa, et al 
J. Electrochem. Soc. Vol. 141. (1994) p2966. (J^^5(^3) ) , L i «NIC 
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Co£$fofj[Jb£:L i 3 _ x C o y N (M.Nishi j ima, et al., Solid State Ionics vol 
.83(1996)pl07 (#£51094) , |^D<T. Shoudai, et al., Solid State Ioni 
cs vol. 86-88, p785(1996) )&£#&£„ 3 0l©M^?:lI^i:lfc 

fisB.tt, 7-78609 mm^-i -320720 #n§¥ 

9-22 6 9 7#&«fcif#fl£>*iT^<&. 
[0 0 0 8] 

3h a oT8£flS**L i©4"CgjRT?&lK £ ttM©g&MT*5£& 

bT^^nS^b^T^y. L i 3 N©U5 1 ?A©-^#3A;i/hhg&L£:7£ 
£ & »J , a = 3-^T'Li 3 JCoj5N <D&(D^%.&fc&m £&Z> 

. 3©i§£\ 0&3J^T©IE©|II&T:&5„ 

S^t«6*9 0 OlCTinBi--5 3i:{CJ;oT#^tl<5L i 3 F e N 2 T^£*l&)£ 

iv££Stegfl;#i;L-TWu Li. 3 _ x Ni x N, Li 3 _ x Cu x N (§|0UK Li 
3 BN 2 , Li 5 SiN 3 , LiSigN, L i M g N (H. Yamane et al. , J. Power 
Sources, 20(1987)311), Li g WN 4 , LigMoN^ LigCrN 4 (A. Gudat 
et al., Z. Naturfosch, B45 (1990) 111), L igS r 3 N i 4 N 4 (A. Gudat et al 
. , Z. Anorg. Allg. Chem. . , 597(1991)61), Li 4 FeN 2 (P. Hoehn et al., A 
ngew: Chem. Int. Ed Engl., 30(1991)61), B a £ (N i 1-X L i x ) , N i 2 N 2 ( 
A. Gudat et al., Z. Anorg. Chem., 597(1992)8)^ *IT 
[0 0 0 9] 

-JR«LioM/5N, flfotf, L i 4 FeN 2 T*fetl«L i 2 Fe 0 5 NT^-&5„ 
r*lb©&frTV a #3 fc^S^tt&V^ ©fb^tf»(0fi**« 3 
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[0 0 10] 

fc 0 o'a-y, ^^©^^^$e>icy^^A$:©M (^m> ft, 

>r *yi*x =? y x j^jgns 3 < a. ic a y . isuf ©s^m^mfe <fc 

i:^e>*i«*»b*efes. o^y, £©y^?iv£^Btegfl;«n?tt. M$tm 

[0011] 
[0 0 12] 

*^©'Jf)AIitt, -jK5£ (Li x S) n (0<x^2, n&gf&m V 
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&<£%m£. L i 3 _yM y N (MliTi, V, Cr, Mn, Fe, Co 

, Ni, feJ:tfCu^e>*S»i:y»tf*lfe^3&<i:%ia©38^7cSlS:*U 



[0 0 13] 

^SfM^ii, jKU7-V>, 7KUtTn-;i/, iKUT-fe>. 3KU^7ai> 

&JRMS#«:«f*-rs£Mtt, Cu, Ag, Au, Ni, Pd, Pt, Co. R 
h. Ir, Cr. MnlS&TfF efrb'te&m&Vm\in&'P%i< 

^7c3RttMJB*©2jK7ciR, 3S^7CiR. 12E 1 3^tc^ fc«fctfl 4&7fifR 

o 

fufE:£JI^ffc^tt. SiO, SnO, Sn.0 2 , SrSnOg, £J:tfLi 2 S 
[0014] 
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jEmo^n^^nmmmmt. di x s) n r^sti-g>u^^^^ 
mm®- (j^TM-ssT^-t) z^tiz.£frt>. mmmmtia®) mrssti 

^*tf#£>*l£o W^Uti, HSfeU 1 6 7 5 Ah/k gffi^^ftlMi 

T°\$. ±mV?VjUlzM?Z>mm$. 2Vt^§^, M-SS, $£>ICSS;£J: 
PAn£3fl#-£;b-fr£;i£lCJ: 3 V£Lh(Z>iiV^fe£ &3 0 M- 
S Sfc<fctf S S© (tKU) ^>Tl/-hT-^>, ##«|||© (*°U) ttlz-h 

m^wic^oTii, m^©fcg&&##^ i/^-e^jfcstu iftftjSTBMjs&x 

[0 0 15] 

#&£>1\ SSfcilfS S £ P An©tt^#^«*3KK:»jS|UiES^e>tS[3ai-« 

M-SS®MhbTti, Cu, Ag, An, Ni, Pd, Pt, Co, Rh, 
Ir, Cr, Mn, # e&Z<D>(*ym&&{t<!)mz&&mZR^&Z.£1fim$. 

£*©£;»£#■£■*•«.'#£* #jiic&cu#ffiv^*i5 0 M-ss®ssi:b 

Ttt, -$5£ (R (S) y) n T**3*l5ffc£4fc&ffiV*S£fctfT£.S. Rttfiglfe 
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H S C H 2 C H 2 S H tS$ tl§ i^f 'J 3 - C 2 N 2 S (SH) 2 T*£3*l 
£2, 3, 4-^7^7 x /-;K CgHgNgSgT'^IStl 

&&-bVTV>-2, 4, 6-MJ^;fr-;b, C 6 H 6 N 4 S 3 T^$tl<5 7-^ 
^;i/-2, 6, 8- bV *MzfhZ?V>. C 4 H 6 N 4 S 2 -e^$tlS4, 5-^ 

y*s-2, 6-p*jh%-7b¥v $vym&m^t>nz> 0 fa*i : &r&jRs&-e© 

*>IC, SS£LTH\ (CS x ) n (x=0. 5-2, n = 2 J£LL©i!t) T ^t£*l 
[0 0 16] 

±fBbfcM£^i?£Mi£i:S SSr^T. M- S S Zj&fc? £ £ i: #T*£ 5. 

Sffc&nlH, n, N-v.^mmbX^ymm ( ( (c 2 h 5 ) 2 ncs 

S) 2 Cu) «©2fif©8&, 3&C£fb£-iHfc£&S0 2 T£^Lfclffi©«B 

*;wu:/iMS ( (c 2 h 5 ) 2 NCSSAg) , h'j7;i/tn^^>x;i/*>« 

a (cF 3 so 3 Ag) , mwimmm (a s bf 4 ) 3f©n*©«&fc£&M 
0 v^-£#-e£3o ^©fffi©:£M&&cKLT&i^©#^£Mv^;i£tf-e$£ 

&m<Dx.# s-jvmwL. ±m&<D*z ; z>t>\ 

TfTgjRStiS&SflStt&M^Tfcav*. S S ^itilM^TMSHSmS: 
M^-T-Si:, SS#2, S-^^^^h-l, 3, 4 -^7 S?7 
ttv CuAg (C 2 HN 2 S 3 ) 4 , ^jTUa-MHtt, CuAg (C 2 H 2 
S 2 ) 4 , s-hU7^>-2, 4, 6- hU^^-~;i/©^li. Cu 3 Ag 3 (C 
3N3S3) 4 , 7-*^;iJ-2, 6, 8-hV 7 b ZfV><DWi&\Z. CuA 

g (C 6 H 4 N 4 S 3 ) 4 > $*>{C4, 5-^7^-2, 6 - Vlhiizf h l^U ^ 
$?>©*£«, CuAg (C 4 H 4 N 4 S 2 ) 4 &£##tfe>;ftSo 
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[0 0 17] 

flSHby^frA£ LTft, Li 9 S, Li 9 S 9 , Li^S 4< Li,,S B< Li^Sf. 

. Li 2 S g , Li 2 S 12 f^»J, l&WiV m kOMjti. «SflS*i&y ^#<k©lft 
ft, ^Oft^Si:VNofe^^^Sri:^T^S„ 3©*T% Hft^JIRTfSSc 

T#ftt6'Jf9Att«t ( (SLi z ) m ; 0<z<2. mtt 2 J£U:©£fc) £ 

ztx. %fam,nzm&*ztdttxmm£?zmi!iiz]&mLx. m*&nm±<D 

f Jt ©#«C J: -5 § A©i£T ^i* >f * >Mf tt©&T £ Rfr < d £ T* § 

[0 0 18] 

mm&mft+tvxit. 3Kyr-y>, jKytfn-^/, sKyr-fex tfvtt 

, 7- y > * &*<Dmm{*zto¥m&m*L t=. \$mmm&mz £ y m& v xm h 

;i/7>f K*y^-&£a&fcfiSi-s© , T*#*bv*. jKuy-u xBases (rd 
i) jK»; r-y >s:N-^f-^/-2-trny KvMfcKfcjWbfcasi*©*^ 

1 txr^rrrfcfc r\ r\ r\ o o c /i no 
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jyt/^^ym^Mmt (I 640 ) i:3 4 0nm#jS©i 

^mizm^^n^y^ymmzmmt^m^-^<D^m (i 340 ) ^ 

©J£ (RDI = I 640 /I 340 ) T-mtZttf-ZZZ. RDItfO. 5£Tf©>Ky 

^$tis 0 fcmm*\ 1 o~ 5 s/cm#T©^ vr-v^aw^KiEv^tis,, 

M-SS£MU^frA©fg^^ M-S S©lgagBUC*ru 0. 1-10 
#£L<&, 0. 5#e>5MfifiP&J8v*s. S S fc«fctf/t:fcttiKy T 
-U >©-£ff#J-&&, M- S S© lfiSaSKMU 0. 0 1~10lIWt 
LV\, S S£J:tf*°y 7-U >Srm^UfcS^©^n^*i©SI^a:. SSOll 
*3IHC*fU JiOJT— y>#0. 0 1 ~l 0M*»W2; 
[0 0 19] 

iC10 4 , LiCFgSOg, LiN (CF 3 S0 2 ) 2 ^0'Jf 

iI*lCLiC10 4 , LiCF 3 SOg, LiBF^ LiPFg, LiN (CF3 
S0 2 ) 2 #0V*vJ*1&&mM\s1t*Mtil&XVT9VU-hVJl. #V7vib 

jKue-;i/enu K> v jKU bf-;i/r;i/=i-;i/, tfy if-^try jKUMs 

[0 0 2 0] 

s -t*lJ£il^©*^7c3R»MJe*©2flj7C*, 5i^7Ti^> 12E 13»5c3R, 
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%.mz.m^Z>±mmt%llhLX\Z. SiO, SnO, Sn0 2 , SrSnOg, 
L i 2 S nOgJ&if^^WlCfeW Zfrt>(Dtfmt, rfrflR©fc©fcfflV*T 

2>\ ^^©^Sfc&flfHTfc&V*. 
[0 0 2 1] 

%.mfc%^Z>V?VJ±^&&mfc®\*. -i^Li 3 _ y M y N (MttTi, V 
, Cr, Mn, Fe, Co, Ni, fc<fctf C uj^e>«c*»«fc »Jltfft^ft< £ 
%-a©38#7c3R. 0. l^y^O. 8) T*3fc$;n$fc©T*&S. 

y^tf£^tt£gft%©<&j£iSi:l,Ttt. fflSMMtfcLTMiy^tf 

a (Li 3 N> 0ttM£umm<Dm&&m<D&mwttffi&A&>&L. nmm<D 

CoT% y = 0. 4©|g^lCtt, L i tCo ©JK^Jfcjtf 2 . 6:0. 4h*SJ: 
(9 9. 9%JQJLL) ©S^#B9^tf»K:fevxT 7 o 0"C7?8B#Mbj&1-£z: 

fclCioT^StlS. 3©?£%jttt, g#l$lC&L i 3 NZK-Xt LXL i 

©^^Cot'fin®!', Li 2.6 Co 0.4 N ®^^ Sn6 ' Li 
3 NilCo»^lir&JE©klSIS:fflV^T%av^, #£C o»5M;MB1I©iH*H*% 
©«ifffl^«l^-Tf^ft©fiSCa:Kff-e*^. ¥#tt&5/em©% 

[0 0 2 2] 
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> gft$-&6#& : fo&£o Z.om&lZ&^lt'')^ Li/MJfc£2. 6/0. At 
tZ>Z-t\Z£V. L i 2 .6 Co 0 . 4 N ®^^^^ 5 - ^bT, ft« 

#£»#bTjg*ig»*i:-rs. 

rciTSiCo &M^fcfllS:a*bfc#, Mi: bTflfi©58^&IMlS:J8v^t§-&% 
[0 0 2 3] 

£s„ y^^A^w«^ft*^?>Htti8ibfey^^^tt, *©**iE« 

«M*AS*i5©"CH:fc<, ^ie#©£^&SB&ft^K:#y&3:*i£©T& 
So ■£©£«>£, -etl^tl©M^s^T^Si:^oTv^feU^■^i^S©^fii5i:v^ofc 

[0 0 2 4] 

<&mm i > 

£1\ 'lEfciSMe&fEKbfc. 

^fcUlC, 2, 5-^j;i/^yb-l, 3, 4-f7^7V-;V (gTDMcT 
T*mt) m^n-^JVV^^^fDn-^^ymWL (1. 5 3WL) ■*» 
IC3 O&ftbTyf-tf&fltf&S&fTofc. ■e©ftn-'\^r-9->-ej:<^bfe. 
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Z.O)£?iZLX. -S-H^$:-S-L i^i:l,fcC 2 L i 2 N 2 S 3 L — 

m-t) *TMvmm$T*w.F-7Lt^ KF^vyxm^x. w>F-7°m 

^iOPAn^ffe, XCDfl^F-^ii^MOPAn^ ^I^10" 8 S/ 
cm. RDIi^O. 2 6t^ofe, -£IT, N - * ^l/tfP U F> (J^TNM 
PT'^t) lOglCL-DMcTl. 8g^ilfct, 2m£f#§gLfcffi£ F~ 
^7C^©PAn^5fcl. OgMlt, fifeO^J:94L-DMcT 
-PAn-NMPMA&#fe 0 #IC % IlffiCD&TK&flSiB (CuClg) 0. 3 
5g£NMP5 glzmMLTmmBZttmhfco l g (Dlfttik 'Jf •JAL i 

2 SilO. 7g©ifS^NMP5glC^U, 7iiVX)l7-< KMC?:^ 

[0 0 2 5] 

Sn#fttf)lf-?»i'lt$cU :/n — F& F e <D\£—trtflZ/7 F bt Sn^FelC 

»V*T, L i 2 6 Co 0 4 N(Z)^S:fTofeo L i/Co®^ ;i/.fcfc £ 2 . 6/0 
. 4 £ tfeU^^A3/yi/l>^$:^(D^}CAn^#K^ 3 0 0X)t 

ic^o* < mm n z-y tfmnx c o &mit v^v&izmm vt^m® 
^■-mt^-ox^^ztt>mu^n^ 0 

Z<D£?lZttmLfrm%l^n%-(DF e 2 S n i:L i 2 6 Co 0 4 NS:S4itT*l 



11-270474 



£ 5 L, fc&lc n - ^ - T-ffil bt7-f ;i/ Aft icfltn: b 

o 

[0 0 2 6] 

<mmm 2 > 

3©^S iO^H^Il fcHflHcfftRUfcL i 2 ^ 6 Co 0i4 N»*S:3iJ|jtT? 
[0 0 2 7] 

<mmmsy 

0 fc£tfL i 2 i6 Co M N|&^$:$Ilfc„ *LT, Fe 2 Sn:SiO:Li 26 
Co 04 N$:MiJtT\ 1:1: 2 hfc6<fc ? ICM-£L£:„ fit, 

&e»*i o omAmzMLx, m'mmtvxcDmi&wmzzsm&u, 

[0 0 2 8] 
<OMM l > 

itmmitbX. Li/S+ (DMcT-Cu) +PAnli©$fS:bfe 0 



r r r 
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PAn£#£ 0 r©RK-^2l7C«ffi©PAnH:, e»10" o S/cm, R 
DIH#0. 26T^ofc„ NMPlOglCDMcTl. 5g^j|LTMD 
fcfEKLfe. d©*»[DK:. ifeKI^JSIUfeWK-^jSTC^JISKJDPAn^l. 0 
g£§S}&DLT. f IfefflSi^ J: ^iDM c T - P A n - NM PM^ifc. 
. ~m<Dtefc&i£m (CuC 1 2 ) O. 3 5gtfMil. Og, S&JCNM 
P 5 gfcflsEfEgbfeDM r. T - P A n - N M PMCAnitlii^ J; ^> >^ 
**>$6&«flUtK:£©>f >*&&*rU KS* 8 0TCT?2l§|gtt«b 

[0 0 2 9] 

<iticM 2 > 

&&W2£LT* Fe 2 Sn/L i CoOgiiOif^lfe. 

£1% MimfcLT. aStCMvxTV^SL i Co0 2 ©?gftjR»*9 0M4 

«CJC, ^«#»i:UT, UMl T*iIlfc©i:|li0F e 2 S n^il^f 
^ i: ^-fe/l/ n -X S: 1 0 0 : 3 : 2 ©MSifc'eM'S-L £:%>©£ 

[0 0 3 0] 
<JttR« 3 > 

it^mStbX. SiO/LiCoO 2 ©^i0$i&bfc o 

£/f, Jt*l9l fcRHBKiUTtfMRUfcL i CoOglEfi&flMiBUfc. 

#ac, K*bfcr*h^hy^/if»Jcm€a©a^illS:*^.TiS*Ei:bfc. 3 

pfe. L i I £ l/T L i *«BUBIS*lfe»*^*ift*K:#e)nfe. 
[0 0 3 1] 

<Jti?M4> 
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[0 0 3 2] 

gfcffiV^T, 5X8cm^|g)iimiL ^ttfgg<!Dg»tt. 0. 3mm 

a-hu;i/3. o gT*>?f;HbLT#fet;(?)Tfe-5o iES. ^«»ft. -AS&fi 

fee #^m-9--f ^;i/T*©Stm^* (#fi:mAh) fcSHfcbfc. *©!§*&* 

nzjjkir 0 ¥-t%nj±n%jmikn^m. fit, $j@ifcS£Sfc 1 o o-tM 

[0 0 3 3] 
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mi] 







IS 


mm 




mm 
mnm 

(lst/ 

100th) 








(V) 






m A h 


% 


mmmi 


FejSn 
+ Lij.tCoo.4N 


(Li-S) + (Li-DMcT-Cu) 
+ PAn 


2. 6 


1470 


9 7 




SiO 
-fLireCoo^N 


(Li-S)+ (Li-DMcT-Cu) 
+ PAn 


2.6 


1630 


9 5 


HJ$0iI3 


Fe:Sn + SiO 
+ Li?.tCoo. 4 N 


(Li-S)+ (Li-DMcT-Cu) 
+ PAn 


2.6 


1750 


9 6 




L i 


S + (DMcT-Cu) +PAn 


3.2 


1960 


5 




F e 2 S n 


L i C 0 O 2 


3.4 


700 


3 0 




S i O 


L i C 0 O 2 


3.4 


1000 


1 5 


ttMM4 


Li2.6C00.4N 


V 2 O s 


2. 6 


600 


5 0 



[0 0 3 4] 
[0 0 3 5] 
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±mo)mmMiz-&^T\t. v^^^^±m^tbx dm c t zmmmnt 

, N-x^;i/-2-brau N-^;i/- 2 -tfn y Ks/»fejgv*3rfcfc 
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